P-values over 0.05. Forward selection was used to confirm the results of models developed from 125 the backward selection process.
126
Linear regression was used rather than logistic regression as the data were normally 127 distributed, with seemingly equal variance among the residual errors. In addition, such data must 128 be easily interpreted by industry personnel such as slaughter facility employees, truck drivers,
129
and other personnel involved in the movement of animals from feedyards to slaughter facilities.
130
Chi-square goodness of fit tests were used to determine differences of observed versus 
RESULTS:

138
A total of 9,860 animals in 75 lots were observed at 3 different slaughter facilities in the 139 United States. Animals were observed disembarking from two hundred seventy-five trailers.
140
Combination trailers were more frequently observed than fat trailers. The average number of 141 animals hauled in combination trailers was 37 head, and the average number of animals hauled in 142 fat trailers was 33 head ( Beef Quality Audit (McKeith et al., 2012; Youngers et al., 2016,) . Carcass bruising was greatest 164 in the middle third of the carcass, followed by the cranial third, then the caudal third, which is 
193
Either type of trailer can have a slide-in or fold-up ramp leading into the upper deck 194 compartment-ramp type was not part of the data collected in this study.
195
Holsteins experienced more traumatic events compared to beef breeds when hauled in 196 fat/feeder combination trailers than when hauled in trailers for fat cattle only. Dairy breeds, 197 particularly Holsteins, often display larger frame sizes than their beef breed counterparts (Long 198 et al, 1979; Tatum et al., 1986) . Therefore, this difference could be due to the decreased space 
Carcass Bruising
217
It is generally accepted that animals which experience traumatic events will subsequently 218 display bruising, however the contribution of each traumatic event to the actual bruising 219 displayed is not well documented (Stedman, 2006; Strappini et al., 2013) . The correlation 220 between traumatic events and bruising was not found to be related in this study. This could In this study, there was no statistical difference between bruising observed in animals of 248 different sexes. Previous research has found sex to be a significant contributor to the carcass 249 bruising observed at slaughter (Romero et al., 2013; Leach, 1982) . Research from Romero et al.
250
(2013) indicated that carcass bruising was significantly different between males and females, 251 with males displaying more carcass bruising than females. Another study found that male cattle 252 are more likely to display higher serum creatine kinase (CK) levels, which the authors link to 253 stress and bruising (Mpakama et al., 2014) . This difference in CK levels has been documented 254 in humans as well, and is attributed to larger body mass in males (Brancaccio et al., 2007) . However, Leach (1982) hypothesized that a decrease in fat cover will lead to increased bruising, as the fatty tissue offers 
271
It may be that heavier cattle may move slower than lighter ones, decreasing the pressure 272 at which potentially traumatic events would occur, which may in turn decrease the potential for 273 carcass bruising. As stated previously, speed of cattle exiting the trucks was not measured in this 274 study. Grandin (1997) indicated that more temperamental or excitable cattle will move faster 275 and are more prone to injury, however bruising was not assessed in that review. Fordyce et al.
276
(1985) reported that temperament had no effect on carcass bruising, but the cattle used in the 277 study were reported to be "relatively quiet." A method to measure flight speed was proposed by Holsteins, often display larger frame sizes than their beef breed counterparts (Tatum et al., 1986) .
286
Research shows that in feeder cattle, frame size has a significant effect on carcass weight, where 287 larger frame size leads to higher carcass weight (Dolezal et al., 1993 ). An interaction between and did not assess the breeds represented in the current study. In addition, while mature body 293 size is genetically determined, research shows that it can be altered by nutritional or hormonal 294 factors, including malnutrition and hormonal growth implant status (Owens et al., 1993) . In this 295 study, the number of Holstein animals observed compared to the number of beef animals could 296 contribute to the lack of a statistically significant interaction between breed and average carcass 297 weight. More data should be collected to determine how frame size, as measured by hip height 298 or a frame score, affects bruising in both beef and Holstein cattle. Table 4 . P-values generated from univariable and multivariable analyses for the outcome 481 traumatic events. Only 2-way interactions were evaluated in the multivariable analysis.
482
Interaction effects are listed in the order by which they were removed from the model using 1 Bruises along the left side of the carcass were those which occurred in areas 3, 6, and 9 (see Figure 1) .
499
2 Bruises along the left side of the carcass were those which occurred in areas 2, 5, and 8 (see Figure 1) .
500
3 Bruises along the left side of the carcass were those which occurred in areas 1, 4, and 7 (see Figure 1 ). 
512
2 Bruises along the middle third of the carcass were those which occurred in areas 4, 5, and 6(see Figure 1) .
513
3 Bruises along the rear third of the carcass were those which occurred in areas 1, 2, and 3 (see Figure 1 ). 
